Directed evolution of proteins in vitro using compartmentalization in emulsions.
This unit describes a protocol for the directed evolution of proteins utilizing in vitro compartmentalization. This method uses a large number of independent in vitro transcription and translation (IVTT) reactions in water droplets suspended in an oil emulsion to enable selection of proteins that bind a target molecule. Protein variants that bind the target also bind to and allow recovery of the genes that encoded them. This protocol serves as a basis for carrying out selections in emulsions, and can potentially be modified to select for other functionalities, including catalysis. This selection method is advantageous compared to alternative selection protocols due to the ability to screen through very large-size libraries and the ability to express and screen or select for functions that would otherwise be toxic or inaccessible to in vivo selections and screens.